Sex steroids promote neurite growth in mesencephalic tyrosine hydroxylase immunoreactive neurons in vitro.
The influence of steroid hormones on the differentiation of catecholaminergic and serotonergic (5-HT) neurons was studied in dissociated cell cultures from embryonic day 14 (E14) rat diencephalon, mesencephalon and metencephalon treated for 6 days with 17 beta-estradiol (E), testosterone (T), 5 alpha-dihydrostestosterone (DHT), progesterone (P), dexamethasone (DEX), or E + T. The effects of these hormones on morphologic differentiation were determined by morphometric measurements of total length of neurites of immunocytochemically identified neurons in culture, which were stained with antisera against tyrosine hydroxylase (TH) or 5-HT. A significant increase in neurite length was observed in cultures of TH-immunoreactive (TH-IR) neurons from the mesencephalon treated with E, T, E + T, but not with P, DHT or DEX. Based on labeling with [3H]dopamine (DA) uptake and competition with specific inhibitors, these mesencephalic TH-IR cells appear to represent DA neurons of the A8-A10 groups (which includes the substantia nigra). No statistically significant effects of these steroids were observed on TH-IR neurons from the diencephalon (assumed to be precursors of the tuberoinfundibular and incertohypothalamic dopaminergic groups). The 5-HT neurons of the raphe nuclei (metencephalon) showed no statistically significant response to steroids. We conclude that during the early fetal period, sex steroids can affect the morphologic differentiation of mesencephalic DA neurons in vitro, indicating that these hormones are capable of selectively influencing the development of a specific population of monoamine neurons during this critical period.